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(57) Abstract: A method for 
controlling the feedback in a closed 
loop transmission diversity that 
transmits feedback information 
representative of amplitude and 
phase control amounts from a 
mobile station to a radio base 
station. A mobile station receives, 
during a handover control, a 
downstream pilot signal transmitted 
from a new base station; calculates 
in advance, based on the received 
pilot signal, feedback information 
representative of amplitude and 
phase control amounts to be 
transmitted to the new base station; 
and then transmits this feedback 
information to the new base station 
before the switching to the new 
base station is completed by the 
handover. 
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m m m 

K^-y^fg^>T ^-^^*-^fi. -fe/uy-Mfflll ;y*:f Ao&MMfc 

5 7 >x7£ffi ^tfflL, (D^ibJSftiJT'ttT D^-fnji h flr ■§• Srffi 7 
-f-K^y^ttf« (««*5J:tf4fctt1M1iPi:)- SrWtfftfcLT Jb D ^ + */Ki*-K: 
£ 2 ft U T £ *b ff ffi \z m m V , m ft , ± 13 ft ft* * & D is I" . 

& 3Hfcft#»»flr W-CDMA fc*5tt 5 ^iH{f yV >*- 

7Wt?» 2*omfer yri-zm^ ztix^z* m 13 2 #© 
cbi,cb 2 tc*5 varans ?*-9 fc»*a*tiT-tn-?naif& r-yr-t 10-1, 10-2 

iflTyft 10-1, 10-2 k^Ki^gftT ^t 1 ^ 12 Stof 

T Vft 10-1, 10-2 «fc tfteflftj^:? fwu ( ? a 
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P = w_ H H H H w_ (1) 

H= [ h_! . h. 2 ] (2) 

h.!, h^ 2 fZZtlZtlT V=r1- 10-1 SoitfT^xT- 10-2^b©^^r^ 

h_,= [h , ls h l2 h , L 3 T • (3) 

P =w_ H (H 1 H H 1 +H 2 H H 2 + ...) w. (4) 

jc*5V>-Cff^ U> ^fifcgp 1 8 lc:13V*"Ctf*#-ffi*:S:7 -f ~ K^y *flf« Ht 

± 9 ^{§7 — ^ ic^s UnSIS t yf"^" 14 

*ttf*tt ttiSP 16 tcfeV^T, SiJ^fiT-foSS^^^Wi, w 2 £ttfflb, £(B • ffi 
ti$ij#pg|5 17 MPi.MPa ^TT 15 3**5 7*-* (Cfi^-Mw i , w 2 £ 

3S#L, ilryrt io-i, 10-2 frbm&lrzm^vMm. 4fcWiBI#«rfT5. 
rtU-J:tK SUbfl-ett&i* «t < 2 ^©^^-ff-iSftr ^-f- 10-1, 10-2 

W-CDMA T? {3 x B^{£$cw 2 £ 1 if y hKi^fttS* - K 1 ^ 4 bf y hfc 
*^{bi-S^e - K 2 © 2 iit) ©#Si#8l£ £*tTV>$ 0 ^-Kittti fc*-y 

*^-fkdsmv^fc4i)3E5l*^l^i^W*/«(:VN 0 -2t\ K 2 Tftt 4 if y h ©tf 

fit 4^B 7 htl!7-K07^-K^y ft 18 £ 45 t£ "t" 5 #K 7 * — 5? S S 
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El 14 it 3 rd Generation Partnership Project (SAT 3GPP t 

ttt^5±D y y^®7 A*j*B-e, i£*tx~* (Dz-ffimm ztiz dpdch 

7 — 9 7 * (Dedicated Physical Data Channel) t , Pilot 7 -f — 

m<§ <o m m 7 - 9 & m z n x m a is ti x ^ z dpcch & #p + * * 

(Dedicated Physical Control Channel)* 9**#*J:tfiti 

TyMwfc^T, 1 7 U — A J£ 10msec T? % 16 ^ B y h ( slot# 0 ~ slot# i 4 )X 
m&ZtiX^&o DPDCH 7-97**^*1 QPSK ^H©E^-f-5 I^^r^^/W 
iC-v y try^£*L> DPCCH ftliPy^^/Wii QPSK^Sg©E£-T£ Q^^^^^ 
KIT 5/ If^i/^ttSo DPDCH x-y-f- Ml y^y*^)©#*n y MS n If 
y htijjtSn, n tte/^^/uaftKilSC-CSE^f S. DPDCH 7-9 ft^^ 

fif-e§ -So um7~9 zmm-tz dpcch sya^ + ^MQ y*/u)©#* o 

yMi 10 tfy hT?*jfc£*t» '>y*^Ififi 15ksps -Si?* 9 , n y h 
PILOT, TPC, h 7 # — h'7*-?y h • = is If* -5/ 

a TFCI, - K'<y * tff« FBI PILOT, TPC, 

TFCI, FBI ©try MRttttKlcft £T'gK-fS r. i 6 a PILOT ttSllfl 
T^-r */i'«l€(eJ*IS*Ptt©4t3fe)S:b*i <9 , SIR Sr«0S1-5 RK*Jffli"5 t ©, 
TPC f±3Hf S^frJapf-fiJffli-a t>©, TFCI \*7*-9 <Di/ytf;um&-%> 171/- 
ASfc 5 © i^^^-f i'a ^K: J: 0 iSib-f « if y hM£3Hii-S t©. 

FBI fiSJBUafcHsttaant ^-<^-'>^SrlW»-r5*:*©«r3fi©7 ^- K'< y * 
ffifS W h^<y h/v) £3Hf-f3 t> ©TfifeS. 

W-CDMA © Release-99 MX-ft, 7 -f - b''< v 9 ffi$8 ©eSSlC =t 9 ± 5 y^ 
^©e^$^tf s {£T-f S©£M1-3fcfc, Iltryftti LT2$J;t)# 

©{£«!* ^i-ftfcf, 3 #£t.t^©ia;!R , fe - 5rt&T?s>a. 

El 15 S&fllT t$!? 4*©#'&©#/*«S:*^BI"e*«. El 1 
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&f§T N#<D#£ (0 15 ©AIT-, SUlTyf t 10-l~10-4 

© 4#h$!j^«£&^-e n®©svmci££1-5'M p y h-ft-^Pi(t),p 2 (t), ...Pn(0 

JP,(t)Pj(t) dt=0 (i=^j) (5) 

^pyHlf Pi(t). P 2 (t), ...Pn<t)i ©ttBBfc**i**i*»S c i in J: 9 > # 

/</foy Y{%-%<D^~ J r%->\"( i"* fu 7* 9 V h_i . h_ Jj_n £ *t S 1" 

5 w i 2* ft * 3 6 

fflfflifl-JIffi 13 ttitt j^-**;****** h >v*m ^x , (6)5£-e 

Sfl^ p *s**i *S J: 5 K:a;»JR©#aHIT ^rt 10-1-10-4 OSIR&J: 
XfQLftM&'<9 VA* (!>x^r h^) w= [wi, w 2 .-.. w N ] T SrH-^U, 

LX7 4 - K^y^tff«i L»£*flsttl 8 ; Tf ± >9 f * */Ht* |c 

P = w_ H H H H w. • • • (6) 

H = [h_i, h_ 2 ... Jln3 • • • • (7) 
■fi.L, llSC^ttw^lHt^iiifci^Owj, w 3> ... w N ©lit£:fc 

n-tzmn® mpi as4r»**i-o*a. 

§j|7 yrt 12 tc*S v*T*fll $ ft, x - * -V * 20M-f Ff 

•r^igifcifcgp 22 t^ienSc f — ^-r^/HBttlfctt 20Ttt, 

p y Ht*tt. f- + */Ht£« 23-1-23-4 £A#£ft5 0 
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23-1-23-4 It. m^mom^Ty^i- 10-1-10-4 J&> bS§7 

&#t, ibicaai-s. i8«, 

mb-rz>. 

^**;vmfeU 23-1-23-4 ft, Mryftio^^^fS^^^ 
+ 24 KA^L, 24f*£#t tt©^ J"***** 

h_£#Jt>, CixSrS«* 21 fcA/J ltf-^^/^«Ktfflt5. 
Mftff&gP 13 *>f h^<* h*fc7-f-F/<^*«i: UT#m^ 

18 KA^b, £*<ftS«B 18tt*7-f- 

]L=Hw (8) 
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Jb6V%tt,®«I»ofe1l[ftfc + »*»JfeKIII«r*«tft 4^*fll*4i:*. 
MiflfllfcTm^^ ^-f- K/^y UT±9 **** 

{f-§-K#g-ffc$*U **u"C»flr7 5/?-*-**W h t LXRVkZtiZ 

/<5fe(D g&M # Pfl;w-y £1t y W * VMrt « * Tf *>3I3£ t ft 5 . £ b . 

Slant* 5. 

mU 1 2 t LTT^ftTV^.X.aM 1,2 ttflJI-MKftoTV^o ^> K* 

&mmm 1 , 2 \c i«n?n2*©^7yft io-i,io-2;2o- 1,20-2 #«t* 
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SE^ttUtiy h X $> !9 . *7 * «< h©7^-K^y ^"t> l^o y (>SKfft>^ 
t^5 0 7 -f— K'<y *il®f*;i&¥-* n y h £££ bXV> * . H*>fe^*» 

5 <fc o fc N AyKt-/<KiD l 2 fci»#ofclt«K: 7 W h 
©ffg£H#?Lfc:^£, ©«fflry^/<-^^«:l(S2^oy h ©ft W*» fe Bltti" 5 
KB:, ^ K*—'<tt«©*lftlSW b y McLfcttfttffcfe 
fcvajGUfcKrotfJBvO. Sbfc, ®/n v Kt-/<SiC7 - K^y * Zfttz 7 
^4 Mi, £JftJ3 l ©7*^ h t? *> 5 * » K*-^**©»1 *»y ^ 

fa <o m®& 1 * b y hjiJffii-^o 
7<f- K/< y ^iiji dl ft, 7^- k*? *tff#©eai«^*&Ms§;£»t't? 

6 < , loOTXTt^x^ h ©S^-fls y 1 * o y McUoatbft 

fcf y h Xg^-fb b fc i b X , 1 * n y h fcfd 5 ^ T *l 5 7 ^ - y 7 V v h 
^1 tfy h & S> fcf , loCTVft^x/f K £ 7 — K^y?t50K2^Py 

©fflfip 7W h £J!l#fc7 - K^y 7 Lt^< fc«>fc, r yT-r&lcitm bfc 
7^- K^y Ifc^ot, ^ v K*- * fc± 9 X&M M# o 

fe^-a-(cft, ito7yft©ili?x- h#7^- K/< y * ^5*t?K^f 
temM&&. bX b* 5 . v K^--^l*(cSaj^i s §)#oifcit^{eH4, 

it to4i«6, 

S&-fe/V»jR 4: li, 7 7 h/NV K# — /<m:j3ttS**©T*^>r 7*gM(y 7 

©iii^SilSMSriiiR bX, ^©Sil©^^?.f-? £sHf b, ^o-?:©SifiM 
©S^§]#*7 ; c-i?^^icii^-5rt6*@«^i*5i{cfr5^SI^S;x&5. £*i 
(U5 % ««©£»jaa»fef-**rai$R:3!{91"* ^7 h^y Kt-^dMlt, 
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T9 yy^©f^*«t>L > a>o££ Litzmnt) a r t 

■fe;p§j#©ffj#^#e>tiftv>Bgstfca„ 

*-'<&'&t?) «fc 9S»M^§)f ofclioryft^x^ h © $] £ E Pfl 
"f~a©SrIsIifiT?#a«t 5 KtSiitfci, 

SrWMTt 5 «fc 5 fc^a i t «5tt a. 

5 c i a* -e t 5 i 5 fci- 5 n t t- h a . 

©W^ 

fe-^fc 9 j»sii,y7 h/N^ K*-'<iB»*fc:**#©sjft»#i£ff t5T 9 

^-T a y MS tv^P tug ft n y h gff{§ Kg ^ T#£iSM ICS! 

5. 
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0®<z>18iit£fcfft91 
- 5^ x A ©*$B&}?l/?fc0 t? fe 2> . 

© t» ^ m -e o 
0-e#> 5. 

0 7 ft y 7 h /n v K^-^^ro^-^y^SliSSt&s. 

0 8 ft 81 2 |IJfi^)WK;U-^-i||jiy'Y^--^^iX^7 i ^©#^El-efe5. 

0 9 tt»l!)Ag>9?*ilfl!J$B|-e*>S. 

01 4 ft ±9 

0 1 6 tt»tt»©»iNB*#J««-C*)5. 

0 1 7 ft^V K* — 5#<£©f£3fc'>:*? l A©«j£HTa!>'5 0 
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mi 8 fi^y Kt-/^lfci^©SMai^^ S^RWHTf&S. 

(a) *&w<owtm 

— i/*-*/*? J*<DWtmffif&mX'h !? , 2 o©gM 5 1, 5 2 fflX'^y K*-/< 
SrtT5 #-&©«4r^U-CV^5. H^-^aiflr *W /<- T A tt, £M5 

i , 52, ±^^gT-fe5,stfj^$ij^sm 5 3, ®w>m 5 4 T?*J*£;ftT^3 0 £ 

mm 5 1, 5 2, £%^ftJ$P&B 53, & A ft 5 4 »*_L& W+fcSS^-CjSfcl©^ 

- -Jr v ^ LfJSotAy K*-'<fBlfti«rfTV^ SUftJafifiE^ v K*-^«9ffli|c 

ssy h'*-S<mW LTV^^iI?!?iIlf B#,MM 5 4 © - * © £#g £ g , 

i mmm^nmm5 4 a tta&ait tt^ssai 5 1 o/q p y hit 

tPi,P2^miT, A-ff-aMmt *4 hWK W2©tfg£ffoT 

V^S. mi ft!l#ift*|-g£&5 4 a ttr©U-gLLfcftjI?^-f hwi, w 2 £7 ^ - 
y ^ ttf« 1: LT§]fS 54c Srtf- L"C£fiflstt 54d K A;fr L ,£fiM ii_L t> 
iSfllT*-^ i K/<y ^ttff8fcSr^aLTS«J« 51 fci£ffi-f 1 » 

•iiS©^> K^-'— /< 

ft ©Sib ft 52 j&> 5>©S««#afi!iS*# <45t^y K*w<ftflpttl||cfc 
5. iiS ©^V K^-^K^Tfi^Mft 54 fiH]B#}c l o©£Jffi^i: L^iift 
£©*:«>, §J#5fc©gi&ft 52 irgHfrftftWiift TCH j&$R 

3£*tt<5 «»ftft 5 4 ttttii«^ + *^©«SE«:fc«J 5 ft*.. Ld»dtt«nnM 

^ hflS&£©fcK>lcgl*ft£ttft 5 2 i: o M -p IW JH /< - 

* h-^iife/*-* k (omgiZft^.mmtticmiB ^^^^tch©jBsi^*t tfc 

^,isU#3te£iiiJft 52 t*&©fflfS©fcfc©am£i?SS^5.::©fcfc,ft&f&£$ 

oixT^tnif tch ©jB»jjs^T*r* *-ra«s#jiiftts. 

iHf^ir*^ TCH ©jBft#^T Lfc&,Mft 5 4 «£iift 52 ©T V^^-©S 



WO 03/063526 



PCT/JP02/00300 



11 

ib, &mm 54 li.^V K*-^tl*fc»V>-CR«*#Vfcafll^-Y*A' TCH ©ffl 

v)mz.tz'&,&mt3?-**fr tch ©BttMRtt t ribsmc, m 2 mm* 

tHJ*« 54b icStfi^ 52oryft©9W h tt*R*& 3. 

9 >3S 2 M4H-£3£fi 54b fi£i&^ 5 2 ©^>T n y Mf -§-P 3,P< £§if bT, 

a-flr^ ^-^©aa**-* h w 3 , w 4 ©tfir£ff 5.*LT,»ffii$nil«:** 

L"CSi»»©iiO *) #*.RJ*B#*i J: "9BT^B#fflStr{-s^^^ ^w 3 , w 4 ^£«S^52 

**u -cam* 54 icfort-caflr-f *.£©»*,**« 62 «* 
b#k 2 gt±©*io»iffl«i-s- t^t-is. r©fc*. sums 52 t®mmm 

TCH*SKS**i5 t >&®i^ 54 51 i ©R*aK©fc* 

©aflrsritt«iuft#fe ( i£iffl» 52 t ©hjk*s* y srais-t- a v 7 h 

/Ni/ misv^-t , Sifc^ 51 i)>b<D'H * y hflr*©»*#R*"*M»-t 

i«bTRSi^^»Tfc45t,^7 H /N ^ K*-/<lcJ:S3iB»©«D9ifc*. 

j9stf*»*i,im« 64tt*»»52i©W"T!aR©fc«>©aflr<**©a«)*R*&'*- 
m 54 »±,a*« 52 i ©«-?#* ©ate fcRfci^^s*^ 62 ©^^©g 
y p*w<K pjfci-*fc«K 7 K©as^B:ra*3 

«fctf:7-<- K'<y *515i©&#fc i 5 , *»©*fll^-f^'-f ^-©ft****"-* 
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&WiM 54 ft, V 7 K^-^K&^TgifeM 52 t Offlfcftft !J V * # 

2 tt**tt*B* 54b IC»»* 6 2C7yft©!)x^ h 
W#*W*&«:lt*-r4.^nfcJ:9. * 1 ftJ® 4t*&2£g 54a © * x 4 
fput, $ 2 Mffftttftttll 54b tt£i&ft5 2<Ds<4 B y hfff P 3 ,P 4 ££ 

K/<y ^M»3llii*nil«r#ltb-C*«l«©«DD»*Hi«H*« J: «J Br £ * IB «r * 
->x-f hw 3 , w 4 &SM 52 fca« 52 ttSHLfc^^ Hw 3 , 

w^S^TTQaW^-^ff^fcfcW^ttfflfl**^* 16 * 54 fcforfca 

&,±wm-rti^^W}m 54 ij^sns^ffotv^iii 51 <o/^ n ? \> 
«fc DitfC fc^caMaft'o**?* -K/^^aaa*^ 

5 y^-e % 7 -f - K^y *ttf ««r^v K 3fc 2£ * E 52 tcSHf It ? x 
B 2 ft, 5 4 A 5 1 *>&S*llA 52 K*— * bfc"*©** 

fcs.^ibA 54 r*,/> ^ k*-^ic j; 9 mi&m 51 52 Ki«u#fttmu:, 

SittA 52 WW o y h fcffi Wc^x-T h © If* £ Pi *& t T ^ 5 . It^oT, 
B 3 ft. # 15 91 ft SOW* 4 * 1/ £X?7 J - Y^v ? Um<Dffi.=f-**-$~ 
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m&m 52 (ommyj - 1 s. 

<B)# 1 

H 4 te#3§ej©!ll lg£ifc0ijfc*5tta B/i'-^*^'f^-vff^yAoM 
E1T*$> 9 , 2 oollJIIII^J' K* — '<trff 3 L"C*5 9* Bli 

IP, _ iqs ^ 1^ IPI _ ^ -9- u-cv^ «. Bl l tSiSAliJIl 61,52 ©*jfc*rH 

54e Sr^bTV^S^-CfcS. 

mmm 51,52 uw*ftiit«ji,tm^^ h*- *fc*©«i**fr3» 

JftflWJflPffi 51a,52a,T yftl 9 ST.^ff h M* 5 T ^x^f<J 3 • * * 
-Y h^J^lfP 5 lb, 521k # ;c h wkW2IW3.W4 SfS^tS hflggB 51c, 52c, 

p y hPuPa; Ps»P4 fc!8&*f&'<'f D * 51cL52d, o y h 

$ r j£flr7*-*|c£.jfc-t-5/Wny 51e,52e,2 ^©iiglaT:^^ 

5lM,51f-2 ; 52 f -l,52f-2 ^$:lx.t^5.Tyft 51M.51 f -2 ft7s-^ 

•5 <t 5 •PJ x. fcf 20 gcS(20l)^©ft^fc'^tm^^•Cgfl®$^-CV^^ o p]1i}^:T>'x 
f 52M,52f-2 t + ^gt^T^J^tf 20feft(20^)^©S$fc*(tHttTiBg^tl-C 

^ K*-*#«T?*l**ttf »«MttJ» 5 4 51 
tfSjlCjS^-C^^oy Ht*»&<f5 5 1 d ttEV*fcflt2fc , *S''W » * Ht* 
Pu P 2 £3iS£b, /<W p y b&f&U 51e ©-&/£$ CBi.CBi tta&flTf - 9 
/f d y Mf -f-Sr^L^f T^T^ 5lM,51f -2 * fe 3Ht 6 . 4© 
$ l $!l*l*tt*&tt 5 4a tiSfll bfc^^f p y h«#Pi' . Pa' t#*t5IE 
*q©^ n y hm-§-Pis Pa £©fBH&2: K ie± 5, Si&M 5 1 ©#2HfT 
yff 51f-l,51 f -2 *»kSH!lJBSteTi'^'*- 54f it?©fir^^Y ^/P*^ 

P ^f^ttSiil 5 1 0#i@lftT^X^ 51M,51 f -2©tgi|g*5j:T>'^ 
tl ftj fl? ^ F> A> ($^-4 bAs) w_= [wj, w 2 ] T £H-^-f5 0 ttt, 

£*i.***-fl5LTlS0## 54c ^lt7-f-M'^it*i LT#m-fb^ 18 fc 
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LtaiSflrTi'f 1 54f i OJUftaflKfcfijaii"*. fit* w,©p;fr©*«: 
3 * w, = li b-C#©*:»£-©w, ©«©*e»i-*trf £ v. 

Sftif 51 T-I4s Hiryft 51f -2 -e, ^®J^ 54 i» fe © 7 -r - y 
«*SflT b> T:^-*-«3-*«W MW#P» 51b KlSS^T, 0]#ft-fc5l^ 

w 2 ^^W eryft 5iM,5if -2 a»6*at5. nftfc 

£ 5 , »ftA 54 T?t4«l*J: < 2 *©^>T'<-5/*-»ftT >"T^ 51M.51 f "2 ^ 

51 i&tbJ3 54 M"eafll«rfT 5**"^ 52 i^K)^ 
54 WT»«*ff5##t>H*^fc*"fct', £©»*£«,* 2 IM«Pfttl-*3£1K 
54b Wtfc/UByh«*P.' ,p/ kWtfiKfto^py^*^ 

3% P 4 i©|iii^t5^i:i:J;!)s X 5 2 ©#3HfT Vft 52M.52 f -2 d> 
^^SlM^fST^x^- 54f * T! © f- + * y^/U^ffcfc"** h/Vh_ 3 * b_4 

itfjJS 52 ©#aflTT VT 1 ^ 52M,52f -2 ©S«j8 «t tfttttMK^^ h * ( !> * >f 
h^<^ h/u) w_= [w 3 s w 4 ] T f+^i" -5 o 
ISg 5 ft* 1 % J5 2 fiJ#P*tl-&2!m 54a,54b ©»jfc»8HT?fca. ^ 1 

54a fcfc^T, y<4 n y V f- * 61a ft, ftflTflT*©^^ 13 * 

hft^/vSr«ttlt^M0yMI#Pi' , Pi' tWAi"*. ***** 
62a-l,62a-2tt«tt*fcJ:0#fc*lfc*«'<>f ny h«*Pi' .Pa' kR»©^ 

w n y m^Pi, p 2 ©tBH^&t, mmm 51 omryft siM.sif -2 

A»fe3ifllT^^^ 54f *■?©#*■ -r*>H8*ttfa_i* h_ 2 £^£1~*.ftJ® , Sffg 

63a ft, i*ib^ J »'*>Ht***ffl'' x "C( 1 >*' T? *'*"** p * r ** i: 
51 O^HirVTt 5lM,51f-2 ©£:ff h"** h^w.= [wj, w 2 ] T 

i-5o 

12 $iJ$P4ftgg® 54b |C*5V*T, h *■***«»*« 61b 

m^jtS. ***>HS*« 62b-l,62b-2 * 9#&ftfc*flMW o y h 
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^-§-P 3 ' p 4 ' &j®<Ds<<1 K^t-^-Ps, P 4 ©tl§8&*igL, gifi^ 52 
0 |t|7yft 62f-1.62f-2 A^HITyft 54f * "CO * h-3 » 

h_ 4 Sr»#i" 63b ft, £ ft JBV* ■C(l)*T?*'t- 

i^P5:f*tt5lil 52 ©#Hiryft 52f-l,52f -2 © «^ * W h * h 
;u w_= [w 3 > w 4 ] T £ jH"3$i~ -5 ° 

mm 53 t*tts(^fy^ i). 

54 tj8t(^f^2). 63 tt.9lbfl 54 i #) 

fgiHt^^TCH Sri£Ibi-5 «t 52 |:i^t5(^^K*-^I*^ 

y^4). SMfiM 52J*TCH®®)^^^§:^i-ft«5lB^^^5^^ s/ ' 7 ' 5) « 
o^T, 53 ii{s*©«£&g*&^ 51 k&l-c, fltEM9£ 

T«a<t^ + *^ TCH Sill A 51 ttttafc £ ft fcfflft^ 

7).^»b^ 64tt^> k*- *^TCH*»flri-fttf>*t>t.*a 
tch c*tfcft*^«i!'*^^ 52 fcaft^ 

^f^SUfti WI*K:,#tt»M#P« 54e(@ 4) ft, IH 2 fU^ftH-^Sfi 54b 
fc**^ hti-*N*fr**B5*l.ft 1 WMtt*** 54a fcfrW MHH*Jt** 
*L,*J«# 54c Kl» 2 ffift*tl-#gfl: 54b !> tfffft£5Ift ttt* 

t5± 5»ft5(^^9).4», 9$ 2*l»*tH*«tt 54bl43StfiA 52 ©& 
^f|7 52M,52f-2 Rift Cfc ? a^f h «rtt#1"3. 

52 54 ©Ml?, 7 Iz-AWaii^^'TAT?^ 

a»jp«^y i o). iE«*a« is^ttKftfttf, 52 » tch 
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mWi^T zmmmmmmw: 53 n«it5(^fy/i i).siiMigt 53 rt 
tch ssj^Tm-^^s^-rnrf mmm 51 c^-r-^^BBttSrit^bT^^ k*-- 
^£^T-t5(*-r * ^1 2). 

? w h w 3, w 4 srsima 62 caiflrt? % s. ^©M.gM 52 i«ntfcD' 

tcrtifc e>,**©ii«M*&i rai*»!:aift^w , /<- ^^*i»*fT*.«. 

k L"o**^a*aflr#fc**tt 5**^ st-ff-mnifi 

• y 7 h K*— /< 
Ml"**'* «3 *£ < *'* t s 64 tt* £ttJ5 51 S:^lt$fiM/H*i 

* ± - i? zmmmmmmm 53 Kaso-rs <*y ). y'*-s>tr* 
■flr-t-a gau/sftiJMe 53 tem&m 52 (c^lt^»m 54^f]<3 atsaft 
^■ + ^^/uTCH4?srit*-r*(«t*y y^iias*^r>^2)„siM 52 r** 
mv ^tmmm&Kiti^xmmv y ? ^m*fc%&mmmMmmm 53 misi- 

o^T-, XttUaffilttSIl 53 ItSli 51,52 iSr^LT. 7^T^t->H$ 

62*»feam^-r*/i'TCHSr»1li-«(^v l y^6), 
^Eb^ 54 ttMiS^^-eSilisJi 52 t t>2fcflm«K:fc t) (Mil U v 
^H4^Ty7'7), £&J3 51,52 £ ft B#tC 3 . X. £ H 2: IHIISK: *»|bA 

{SUM 54e(S! 4)ii,l2»J|Pft[^Sf 54b |C t> * * W h «•* H 5 (* 

7^8Uog*j urn 2M®&$r#mn 54^5^tmnvx^ 

Zft 5 .fc*5*» 2«iJ»fttt*§gfi 54b ft £ Kb A 52©*SfllTl/7 1 ^ 52M,52f-2 
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frfrzftm&ss^x, mmm 51 & bv^j * ? Kt*©sft*i5K*i*inia± 

**LTRjei"*A'«TS:4 5 £ , 54 ttglfcJl 51 Sr^- LTSffi u^^«r 

SJIkAIMftM 53 taJBt«(^f >/9). i©a»K±D, gl&Mf&Jftlgft 
53 tt^ifrM 54 51 IW©a«*T«:fc£U Sft^ 51,52 ZftLX&W) 

A54 K^XK*-/<tr»*t5 Ufy^lO), SWiJS 54 H 
Jt^^HS fc, /n^ Ktf-/<3fcT 53 

^i i)> mmm 51 rao^^ia^s: §3^1-5 (^^1 2). 

53 tt^V F*-^^T«rS«i"ixHrS«iJa 51 ***©ttH*Jbfc»ij* 
£1±CDJ; 5 K«*ftJB 64l±2*i}A5 2<^T>X^-<D!> 3 :^ hw 3 ,w^f@C 

«■*•*- a a* sama 52 i 0mT***®94i*iiJft'*-si**u 9M^B#rfl«t[^ 
•>rc^ w 4 zmmm 52 [cifits. 52 ftgtetfc** 

a^til*p**fTfc*ua(*y y ^ i 4). 

»±,» l MflK:J:*Lf9M»ftJn 54 tt, iftafl^fto 51 ©/< 

-< n *j bm-^tiftX'te < % /n^ Ftf--'<3fc©£*!US 52 ro^-T b y h ft •§• t> B# 

t*flrL, ^©sifijijr:'^-*-©*^**^ h^ff^-r-So ^tt, /nj/k* 

- > 9 L f«J# £ # 5 r i # T- # 5 «fc 5 »c 4 o fc c 
(C) f 
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(1) ^!()^ 54 K-fe^illRglS 54g ^^ttfcT^, 

(2) SM 51,52 O 7 ^x^m • ^WftJ^PtB^ttfr 9 K,ir/Wji#lg|5 51g,52g, 
£*-f M&JM 51h,52h £$ltfc^ 

(3) S*ffa ^ 51,52 K*-T y f" 51i,52i £Kttfc/£U 

Sift ft 51,52 ^bSmbfcft^O^-^^^^^^^feSct-C^mx-^ ^^If , 
B^t5„»± tMLT, £ lb Jit 54 ©-fer/Pii^gP 54gft, #gi&^ 51,52 jft> 

m& 54e {cii^p-TSo MJfftJIipgP 54e K * - I# K: f&J M fh 

Igl 54a, 54b Ol^l^x^ h ff^ £?r £ ft* -f 5 £ * > 54e Kg 

#iLT^i»^ 51,52 mAtt-camt -rs. 

#S±t&^(DiryP!> ^ hf&J®g|5 51h,52h ftgftffi #J: 9 M/feflMx- * 
T? * <5 ? * * h wi,w 2 ;w8,W4«ri*a L,*3Sffll 61c,62c«:»J«l Ltrtlb!>x^ 
h^T!) i£f§x-* fcSI*$*a.X,-fe^3iiRS5 61g»52gt4S(tfS #«t t> "fe^S 
tR-ft ^ ^rtt tti g ^^tt^$mrv>5#^lCfi % ^^ 51i,52i £§BV>-CT 9 
SriliB £ tf, g M#ft* SftTV^tftU**^ 51i,52i£K CTT 
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9 £g<si-s. 

*WJI U,m^lH-^§i5 66 \tmi&m 51 fr&MLfc'W o y hcoS^m*5rtf^ 
L,Jfc«E» 67 f±ffi«#$rifc|fcL,**V^©**J»*M*1W#P« 54e fcafcf 
S.ififcJ: O^fbAftdfffV 54e «tf 3£ © $J $ £ 5 . 

-So <au, y?$tto-c^57^f -f^ty hommm 51,5214, skua 
umBW 53 y © id fj^-c fe^TVN^. ^*i^54i4, *a 

Ml-ii^l-r^o ^^^ttfcSfi&M (Primary cell) ft, »ttfi 54 LT 7*- * 
if -§-«raHf i" 3 * )S (non-primary cell) » 9* - 9 is SrffJfc'f 

5. i«at^IlRlcio-C9 , '-?»«i**#«l9ti351:PII»K, 



Primary cell i: © W TSMt *W ^ «r ■ £ ^ y T 1 ^ 9 

6 * -C KM # £ i: * IB B# * o fc. 

-9 ZL (D b ##*i*JRfclS UfcfW#P*W-*lt61I 54a, 54bfi#B#*^ 

ft^t^j h §j#jfe©*»jau: ±5**©a«*J 

H 10 14 y 7 F^y K*w<n*K:i*&:fc/i'8ft*fi l $#'&©S' w -*';''*RHBI 

T?fc*.w.tttcy7h^:'K*-'<ttii8fcft<>^*0^®* 54 k£mt&m 
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51,52 rate mm v y^^aitt^stoits.x, 

y 7 K* — '<B* % ^ftJS 54 ft, T hT'fcSSi^ 51,52© 

&®mi* 54 ^ftffi* P Primary fc UliRtS. MM 54 

©#£-(12 U 54d(2> St 12 51 ft $ ft fc Primaryg&Jl ID k ^ O © ^ 

^-.y^^^^ htiO y ©jgftx-* £ &#firt5 Utlii 51,52 Kfatt 
T^-fti-So 51,52 tt\ »1N 54 *>b7^ K^y * $ ft 51 ft g & M 

ft^^ ,<-i/?<D v w hzm^xnii8.&ftumzm'i7i<.T v mis?-* tai 
6i±«t 9 ^m2mmm^xfitt.m^mmm<DiB(±^m^m)ty ^ - Y*y 

*HI»lcS«t5w lc * tK Primary <5 * t> o B8 W KM & < *fl* ^ 
(D) IS 3 It ft til 

El 1 1 tt»^-^a«tf-A7i-5 y^i/^fA©ffjl@-e*9 J40f 1 
£ IH K tt HI # L T ^ a . £fc S A tt T i-m* £ b*- A 
7jj ._. ;y ^| ro7l ,^7yrt 51j t Lfc/fiLH 4 ©Tl'y-J-WS -!7 a'f h fi<J 
m®> 51b SrgMM 51k, 7 -f - y *ffiffRttffl«5 51nu£til •tiLUUmU 
bin tit iitV^^X'fcS. 

H^-^*flr i?-A7*-? ^^©jmattx ba"-?'**^^-*/? fcBt 

f^lWHISr 10 <■#■«. 5 v^-Cfi, 7V 

x^rai5££ 0.5~1 »*6ftfcK£l,,fHi»©2fflfc tf*-A»|flittas»***t5 

i 5 (r •? * h aswsESfta. 
mi uc*5^t, gflr^asu sik w:±9 ^-r^^m-g-srafliftkaL, 

/<y^flHI«lia* 51m 54 J&»fci£&ft-C< K/< y * tff«(!7 :»: 
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g » MP 1 ~ MP 4 £ ffl m L X # T v t 1 -t" X K A J] "t Z i£ (1 ¥ - * fll * © W. 0 , (fc 
ft**!*"*"*. T U — T yyt 51j tt*WIH**T U-7 S. > 

m<m=4)*»nni«dT?*«ftK:E11LfcT WTyftffc!), &*BS§P S 0 ~P 
Sm(m=4)^*3VNTA^m^S fcftft * =-kdsin 0 (at, k=27r/A. ) ©#tSg£3- 

#iSj©«fl5fc:iif£1-*ttf *v*fc©, jSnt^/^-s/f-KiJfc^S i h©S$r 

(e) &mm 

fcasfcS.Ki©**^***!*®©^^*! bfcfclt? *>*#,*»«*©© 
V^T^Ifx — ^ fit -§-fc , f£ : f : B$J J * 5 fc*tt««:«»l^**H«:4fctt©* 
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(F) * k ft 

tt#5. ^fAiaotii, *njn#a*p tfc^y k*-'^ fit 
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» k # a -f b u r s as » « (c e at -r s „ 

y ^ f&J^gso 
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ttSHl»K::}3V*-cltJ-©j&« ©74 - F/*y ^ttf«Ki 

7. 7 4 — K/<y ^#j#jijffii*lWSr#*UTy 7 h/Nypt-^tiSSil 

r t Srfl#«4: -t-Sffll** 5 E*©H/u-r«fll *V /<- S/f- fc*s tf 5 7 -f — F 

8 . fSHb^J&»&**l£i6J»K:'>ft< i: fcffiffiU»*«r«i-7^- F^y * If « 
^eit5^/v-^iHiy^ /<— * 7 w - F^y 9MMj&K.&^X. 

mmmikmi&mo id F^y *n 
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9. &wimfr b mi&&m%i\c'j>t£ < khVL#Mm±z&-t7 -r-K^y^to* 
t, 

✓M/ K*— /<«|#P + K:,/n>' K*-^ft©*ttUB^a«-r«T p y H* 
• SHILfc^-f n y hflr*K:«VNT/N^ K*-/<*©a*JBKaiflr-f6tttt«!| 

i o . »ttA«»e>MXJfeA(c^ft < t i>VLfammtz$ffy K/<? *to 

*Sr^i£1-3H4'-:ri£fS^-r'<-S'?-:fcrt3MJa©:7 -f — F^y^lil^ 

y 7 h/n^ K*-^t J: ^mmmmmmjta^^y a - K^y^to**'^ k 

l l . »ttA*>&**2iifeAlC2l>& < t *>ffiffi*J»*Sr*i"7 -f - K/<y *to 

/<y ^ to*srtmi-*iw»*tmc«. 
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